The present study is focused on the geochemical and petrological comparison between rodingites from the Kimi region in Central Evia (Greece) with those from East and West Othris, as well as with rodingites from Skyros island. Based upon their whole rock geochemical and petrographical data it is suggested that rocks from Skyros island and Kimi-Evia display similar features. Kimi-Evia and Skyros rodingites are characterized by their highly comparable REE patterns with significant LREE enrichments. This is most likely attributed to the effects of carbonic rich fluids, enhancing the transfer of REE via CO3 -2 ligands. The West Othris rodingites display similar MREE and HREE patterns with the least fractionated rodingites from Kimi-Evia and Skyros, whereas the LREE are significantly depleted. The East Othris rodingites differ from all other rodingite occurrences, since they exhibit much lower ΣREE contents. Rodingitization in all studied areas was associated with serpentinization processes and was evolved in several metasomatic stages, in which vesuvianite was formed during the last episodes at relatively low temperatures.
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Introduction
Rodingites are Ca-rich and silica undersaturated metasomatized rocks that appear within serpentinized peridotites (e.g. Coleman, 1967; Hatzipanagiotou and Tsikouras, 2001; Li et al., 2004 Li et al., , 2007 Tang et al., 2018) . Their formation is attributed to serpentinization and in some cases to autometasomatic processes (e.g. Hall and Ahmed, 1984; Hatzipanagiotou et al., 2003; Frost and Beard, 2007; Zharikov et al., 2007; Klein, 2009) . In each of the studied areas rodingites Geological Society of Greece
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Volume 54 appear as dykes within serpentinized ultramafic rocks or as replacing products of massive gabbroic rocks. The effect of the metasomatic processes and the hydrous fluids is also confirmed by the significant listwanite occurrences in most of the studied areas. The study of rodingitization contributes to the scientific knowledge of metasomatic processes and the associated hydrous metasomatic fluids that were evolved in many successful stages during T decrease as a result of exhumation.
The present study aims to conduct a petrographical, geochemical and mineralogical comparison between the rodingite samples of Kimi area and those from East Othris, West Othris and Skyros island. In addition, it aims to outline similarities and differences amongst rodingites from the aforementioned areas in order to contribute to the ongoing research conducted that focuses on the interpretation of the metasomatic evolution and geotectonic environment of their formation.
Geological Setting
Rodingites from Kimi-Evia island are found within serpentinized ultramafic rocks of the Pelagonian flysch, which exhibits an Upper Cretaceous-Paleocene age (I.G.M.E. Geological Map of Greece, Kymi Sheet, 1981; Katsikatsos, 1970) .
It consists of typical sedimentary rocks such as sandstones, shales, cherts, along with limestone intercalations, peridotitic bodies (I.G.M.E. Geological Map of Greece, Kymi Sheet, 1981; Robertson, 1990 ) and ophicalcites (Paraskevopoulos and Kanakis, 1972; Robertson, 1990) . The flysch presents a chaotic structure similar with that of an ophiolitic mélange. Ultramafic rocks are serpentinized and sheared and crossed by talc schists, magnesite and pyroxenite veins.
Rodingites appear as dykes of E-W or NNE-SSW direction with a thickness ranging from 15 cm to 2 m within serpentinized ultramafic host rocks. They exhibit zoning characterized by specific mineral assemblages from their margin to their core. Chlorite rich zones are found between the rodingites and the surrounding serpentinites that surround them. The marginal areas are chlorite and/or diopside rich, whereas the core areas are rich in garnet and/or vesuvianite.
A third transitional zone between the core and the rodingite margins often occurs consisting of the aforementioned minerals in various proportions.
Volume 54
The Othris area is located in central Greece and includes rocks from the Pelagonian and Sub-Pelagonian geotectonic zones (Smith et al., 1975; Ferrière, 1982; Katsikatsos, 1992; Papanikolaou, 1997 Papanikolaou, , 2009 Smith and Rassios, 2003; Ferrière et al., 2012; Koutsovitis et al., 2013) . In East Othris the Jurassic ophiolitic rocks near Vrinena (Rassios, 1990) and Eretria (Ferrière, 1982; Economou and Naldrett, 1984; Migiros et al., 1997) encompass rodingites (Koutsovitis et al., 2013) . In Vrinena rodingites appear as massive bodies or in the form of dykes associated with gabbroic and doleritic rocks respectively (Koutsovitis et al., 2013) . In Eretria rodingites are present as dykes of 1.5 m thickness within serpentinized harzburgites or as irregular bodies associated with gabbroic rocks (Koutsovitis et al., 2013) . Chlorite rich margins appear near the contact between the rodingite dykes and serpentinites. In the Aerino and Velestino regions rodingites belong to a post-flyschic tectonic nappe, associated with gabbroic and gabbroic/doleritic rocks respectively (Koutsovitis et al., 2013) . Rodingites are also present in SE Othris within ophiolitic mélange occurrences overthrusted above the volcano-sedimentary rocks of the Sub-Pelagonian zone (Koutsovitis et al., 2013) .
West Othris area is located in Central Greece including a transition from continental to pelagic Mesozoic sedimentary rocks called Mirna Group (Hynes, 1974; Menzies and Allen, 1974; Smith et al., 1975; Smith, 1993; Tsikouras et al., 2009 ), occurrences of dismembered ophiolitic rocks (Tsikouras et al., 2009) , as well as the Sipetorrema lava unit (Smith et al., 1975) and the Kournovon dolerite unit (Tsikouras et al., 2009) . Rodingites occur as dykes of 5-20 cm width within the serpentinized harzburgite and can be divided into two groups based on the presence of significant amounts of well-formed calcite crystals (Tsikouras et al., 2009) . The peridotitic rocks are in contact with an ophiolitic mélange consisting of dolerite, basalt, red chert and serpentinized peridotite, which overlies a Late Cretaceous-Tertiary flysch (Tsikouras et al., 2009 ).
Skyros is located in the central Aegean Sea and belongs to North Sporades island complex. It is composed of the Pelagonian tectonic zone, the Eohellenic tectonic nappe and the Skyros Unit. The Eohellenic nappe is overthrusted above the Pelagonian basement rocks and consists mainly of an ophiolitic mélange Volume 54 (Katsikatsos, 1992; Pe-Piper and Piper, 2002) . The Skyros ophiolite among others is composed of highly deformed serpentinite occurrences intruded by rodingite dykes (Karkalis et al., 2016) , while other rocks include basaltic lavas, gabbroic rocks, doleritic dykes and ophicalcites.
Materials and Methods
In our research several samples from the rodingite core zones were collected for petrographical and geochemical investigations. The petrographic study was performed at the Department of Mineralogy and Petrology at the National and Kapodistrian University of Athens and was accomplished by the study of thin sections under the polar microscope. Several rodingite samples from the region of Kimi were analyzed for whole rock chemistry at ACME Laboratories in Canada using ICP-MS method.
Results

Petrography
Kimi rodingites are divided into two groups namely Group-I and Group-II that correspond to non-carbonated and carbonated dykes respectively. The core zones of both groups are rich in vesuvianite and garnet. Accessory minerals in both cases include diopside, chlorite, prehnite, opaque Fe-Ti-oxides, while Group-II rodingites additionally includes calcite within cavities of the rodingite matrix ( Fig. 1b) . Their textures range from cryptocrystalline to fine grained, characterized by idiomorphic garnet and vesuvianite grains. Chlorite and diopside, which are the main accessory phases appear intergranular between garnet grains. These rocks are crosscut by secondary metasomatic veins which mostly include fine grained garnet, clinopyroxene, chlorite and vesuvianite.
The Skyros rodingites (Karkalis et al., 2016) consist of hydrogarnet, vesuvianite, chlorite, diopside and prehnite. Their texture ranges from cryptocrystalline to fine grained, characterized from a garnet-chlorite rich groundmass, with prehnite porphyroblasts (Fig. 1a ) and a few calcite occurrences. In addition, secondary Geological Society of Greece 100 Volume 54 metasomatic veins consisting of hydrogarnet, diopside usually crosscut the rodingite groundmass.
The East Othris rodingites are divided into two types (Koutsovitis et al., 2013) .
Type-1 rodingites mainly include prehnite, clinopyroxene (relict or secondary), amphibole, chlorite ± hydrogarnet ± pumpellyite ± white mica ± calcite.
Hornblende is associated with clinopyroxene, while chlorite appears mainly intergranular between prehnite and amphibole or in the form of veinlets. Type-2 rodingites exhibit many similarities with both groups of Kimi rodingites. They mainly include hydrogarnet (± garnet), clinopyroxene and chlorite (± vesuvianite), while prehnite, pumpellyite, amphibole, calcite, Fe-Ti oxides, spinel and titanite can rarely occur. In many cases garnet appears as porphyroblast, (like in Kimi rodingites), whereas clinopyroxene can either appear as small neoblasts or relict grains replaced by garnet and chlorite.
Vesuvianite occurs in the form of dispersed aggregates or within veinlets, whereas chlorite is usually present between garnet and clinopyroxene, which is also observed in Kimi rodingites. The West Othris rodingites are divided into two groups based on the presence of significant amounts of well-formed calcite crystals (Tsikouras et al., 2009 ).
The calcite bearing subgroup mainly presents blasto-subophitic texture and doleritic origin. It is composed of clinopyroxene, chlorite, garnet, calcite, titanite ± ilmenite, whereas vesuvianite is difficult to be distinguished due to its anisotropic character and small size. 
Whole rock Chemistry
Kimi rodingites exhibit higher CaO contents compared to those of Skyros and
Othris regions, which generally present the highest and lowest SiO2 contents respectively (Fig. 2a) . The alkali contents are strongly depleted in Kimi-Evia, Skyros and West Othris rodingites, whereas the East Othris rodingites are less depleted (Fig. 2b) . Rodingite samples have been plotted in the ACF ternary diagram (Fig. 3) . Othris; Tsikouras et al. (2009) for West Othris; Karkalis et al. (2016) for Skyros island rocks and Karkalis (2018) for Kimi-Evia rodingites.
Discussion
In accordance to the literature of rodingites internationally, Kimi rodingites exhibit a clear enrichment in CaO and depletion in SiO2 and alkalis, which is also observed in rodingites from East and West Othris and Skyros island. Kimi rodingites present higher CaO contents compared to those of East-West Othris and Skyros, due to their higher amounts of hydrogarnet and vesuvianite, which is regarded as a late stage mineral phase during rodingitization (Li et al., 2007; Normand and Williams-Jones, 2007; Koutsovitis et al., 2013) . Since Volume 54 rodingitization is highly associated with serpentinization processes, Ca +2 was released from the ultramafic serpentinized rocks during the clinopyroxene breakdown in the form of CaOH + (e.g. Coleman, 1977; Schandl et al., 1989; O' Hanley et al., 1992; O' Hanley, 1996; Schandl and Mittwede, 2001; Frost and Beard, 2007; Bach and Klein, 2009; Koutsovitis et al., 2013) . However, an alternative scenario is proposed by Frost et al. (2008) , who associates the CaO enrichment in rodingites with the silica release during anorthite breakdown, while Ca remains in quite high amounts. Silica release is indicative of clinopyroxene breakdown and feldspar dissolution of the gabbroic protoliths which form grossular and prehnite (Coleman, 1977; Schandl et al., 1989; O'Hanley et al., 1992; Schandl and Mittwede, 2001; Frost and Beard, 2007; Bach and Klein ,2009; Li et al., 2004 Li et al., , 2008 Koutsovitis et al., 2013) . Tsikouras et al., 2009) and East Othris (Koutsovitis et al., 2013) .
The source of REE is most probably that of the mafic protoliths, which is likely enhanced with the breakdown of plagioclase, but also pyroxene dissolution from Geological Society of Greece
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Volume 54 the adjacent peridotites (Tsikouras et al., 2009 conditions.
Conclusions
The present study provides a preliminary petrographical and geochemical On the other hand, the Othris rodingites are characterized by their depleted LREE contents, whereas East Othris rodingites exhibit much lower ΣREE contents compared to the other areas. Metasomatism in each case of the studied rodingites is strongly associated with serpentinization and was evolved in several metasomatic events, while vesuvianite was formed during the last
